psychogenic. For example, focal dystonias such as torticollis (turning the head away from conflict) and writer's cramp (sexual overtones caused by the pen ejaculating ink) were labeled hysterical, yet today, are accepted as organic illness.
Neurologists must tread through this diagnostic minefield. We will discuss the epidemiology of PMD, clinical features, common PMDs and classification of PMD.
EPIDEMIOLOGY
Estimates of PMD in neurology clinics range from 2.6% 8 to 25%. 9 The higher figure likely represents an over-estimate since the patients were referred to a tertiary centre. At the Movement Disorders Clinic of the Toronto Western Hospital, 64 patients were diagnosed with PMD between July 2000 and May 2002. The predominant types of PMD are as follows: tremor (32.8%), dystonia (25%), myoclonus (25%), parkinsonism (6.1%) and gait disorder (10.9%). Forty-nine of the patients (76.5%) were women.
A series from the Columbia-Presbyterian Medical Center, 10 described 131 patients with PMD. Referral bias (their site is also a dystonia research center) resulted in the following distribution of PMD: dystonia (53%), tremor (13%), gait disturbances (9%), psychogenic myoclonus (2%), blepharospasm and facial movements (2%), parkinsonism (1.9%), tics (1.3%) and stiff person syndrome (0.6%). Paroxysmal dyskinesias/shaking and LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES Suppl. 1 -S95 undifferentiated movements comprised the remainder of their cases (9%).
Co-existing psychiatric diagnoses are common among these patients. Feinstein and colleagues 11 (from our unit in Toronto) interviewed 42 patients with a diagnosis of documented or clinically established PMD. Anxiety (38.1%) and major depression (19.1%) were common. Other lifetime psychiatric diagnoses included adjustment disorder (9.5%), schizoaffective disorder (2.4%), bipolar disorder (2.4%) and alcohol or sedative abuse (2.4% for each).
One can, therefore, develop a profile of the typical PMD patient. Ford and colleagues 12 describe such a patient as young (mean age 36 years), female, of average or above average intelligence with a mean duration of symptoms of five years, unable to work and on disability. The psychiatric diagnoses given to these patients included conversion disorder (75%), somatization disorder (12.5%), factitious disorder (8%) and malingering (4%). Other secondary diagnoses were present with dysthymia (67%) being most common.
REVIEW OF PSYCHIATRIC DIAGNOSES
In assessing and diagnosing those with PMD, knowledge of terminology and diagnostic criteria by the American Psychiatric A s s o c i a t i o n 's Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM IV) 13 is essential. We will discuss somatoform disorders, factitious disorders and the histrionic personality.
Somatoform disorders are characterized by the "presence of physical symptoms that suggest a general medical condition and are not fully explained by a general medical condition, by the direct effects of a substance or by another mental disorder." Impairment in social, occupational or other areas of functioning or significant distress must be present. The pertinent subdivisions of somatoform disorders to this discussion include somatization disorder and conversion disorder. Somatization disorder consists of recurring, multiple, clinically significant somatic complaints ( Table 1 ). The complaints must result in medical treatment or significant impairment. Somatic complaints must begin before the age of 30 years and continue over a period of several years. Historical details include pain to over four sites, gastrointestinal symptoms, sexual or reproductive symptoms other than pain and pseudoneurologic symptoms. Symptoms are not feigned or intentionally produced as in malingering. In conversion disorder, the main symptoms or deficit involves voluntary motor or sensory function ( Table 2) . Psychological factors are associated with the deficit based on initiation or 39, 40, 41 1. The movements in dystonic syndromes can be quite varied including prolonged spasms, sinuous writhing, brief myoclonic jerks, slow rhythmical movements and faster tremors. 2. Dystonia can remit in up to 20% of patients especially in those with cervical dystonia (spasmodic torticollis). 3. Patients with idiopathic torsion dystonia have no other neurological deficits and normal ancillary investigations. 4. Dystonia can be task-specific (i.e., writer's cramp) or may be purely action-induced (e.g., foot dystonia when walking forwards but not backwards or oromandibular dystonia only when attempting to speak or, alternatively, only on eating). 5. Occasional patients experience dystonia at rest with improvement on action ("paradoxical dystonia"). 6. Dystonia can be relieved by "sensory tricks" (geste antagoniste).
The best known of these occur in patients with cervical dystonia where light touch or pressure very often will correct the abnormal head position. Many other examples are seen in a variety of dystonias. 7. Organic dystonia can be relieved by relaxation and hypnosis and is typically worsened by emotional stress. 8. Dystonia can be paroxysmal (e.g., paroxysmal kinesigenic choreoathetosis, paroxysmal nonkinesigenic choreoathetosis) or can show diurnal variation, as seen most prominently in doparesponsive-dystonia. exacerbation of the symptom coincident with conflict or other stressors. The symptoms are not intentionally produced or feigned as in malingering. Note that the criteria for conversion disorder does not have an age limit for onset. Ty p i c a l l y, resolution is rapid, however recurrence may occur in up to 25%. 13 Factitious disorders are characterized by physical or psychological symptoms that are intentionally produced or feigned in order to assume the sick role (Table 3 ). In other words, the motivation is psychological. In malingering, the symptoms are intentionally produced for an external gain (avoiding work, compensation, and more favourable living arrangements) ( Table  4) .
A personality disorder may predispose to PMD. For example, the histrionic personality disorder is characterized by pervasive and excessive emotionality and attention-seeking behaviour.
They are superficially charming and flirtatious but need to be the centre of attention. They are highly suggestible and theatrical. Other personality disorders such as borderline personality or antisocial personality may be present. The diagnosis of personality disorders requires determination of an enduring pattern of inner experience and behaviour that deviates markedly from the expectations of the individual's culture and is pervasive, inflexible and stable over time. Establishing a diagnosis of a personality disorder is best left to psychiatrists.
HISTORICALAND CLINICAL FEATURES OF PMD
Just as a profile of the typical PMD patient may be derived, red flags to suggest the diagnosis of PMD are recognized. 10, 14, 15 Abrupt onset, especially with maximal severity at onset followed by a static course, is not typical of organic movement disorders. However, rapid onset dystonia-parkinsonism, Wilson's disease and post-lesion movements can have abrupt onset or very rapid deterioration. Paroxysmal movements and spontaneous complete remissions are also common in PMD although these can be features of organic disorders as well. The presence of psychiatric disturbance or multiple somatizations should lead one towards a diagnosis of PMD as does the presence of secondary gain or pending litigation or compensation. Due to familiarity with organic illness, many movement disorders neurologists find that PMD commonly occurs in health professionals or allied health professionals. Other historical details including unresponsiveness to appropriate medications (for example the patient with parkinsonism who does not respond to high doses of levodopa) or remission with psychotherapy are suggestive of PMD.
As Head wrote in 1922, 7 keen observation and thorough knowledge of organic illness is essential to the diagnosis of PMD. In typical movement disorders, the characterization of the movement (distribution, amplitude, frequency, and direction) is consistent. Distracting manoeuvres tend to change PMD. Marked decrease or complete abolition of PMD may occur with such distraction. In organic illness, distraction typically increases the involuntary movement. Exceptions to this rule include tics, stereotypies and tardive akathisia. In some cases, entrainment occurs, where the "affected" limb takes on a new frequency similar to that of a complex task performed by the normal limb. This feature is especially useful in psychogenic tremor. Psychogenic movement disorders may be triggered or relieved by trigger point or nonphysiological interventions. A g a i n , caution must be exercised, since sensory tricks ("geste antagoniste") relieve organic dystonia. The "company" that the movement keeps can also be a clue to PMD. For example, false weakness or sensory complaints, self-inflicted injuries, deliberate, excruciating slowness and bizarre, multiple movements would increase the likelihood of PMD.
As noted above, there are exceptions to every "rule". As Gowers 16 noted, "hysteria, it must be remembered, is common not only as an isolated, but also as a conjoined, morbid state and that hysteria can be the consequence of organic disease". More recently, Ranawaya et al 17 reported six patients with organic movement disorders combined with PMD. In keeping with the criteria for somatoform illness, all patients felt the PMD was impairing. Significantly, all patients felt that the PMD was more disabling than their pre-existing organic movement disorder. 
SPECIFIC PSYCHOGENIC MOVEMENT DISORDERS

Psychogenic dystonia
Dystonia is a syndrome dominated by sustained muscle contractions, often causing twisting and repetitive movements that result in abnormal or dystonic postures. 1 8 In cases of org a n i c dystonia, typically there is gradual onset with activity that progresses to presence at rest. Involvement is rarely in the lower limb when dystonia begins in adult life. Remarkably, pain is not the primary feature despite extremely contorted postures. Fahn and Wi l l i a m s 1 0 and Lang 1 9 described series of patients with psychogenic dystonia. The majority of patients had onset of dystonia at rest and more commonly involved the lower limb. Generalized dystonia was much higher than expected. A s s o c i a t e d features in their patients included give-way weakness/paralysis, nonanatomic sensory changes, excessive slowness, marked resistance to passive movements and multiple somatizations. Muscle atrophy or joint contractures may be present in PMD. In these instances, they represent secondary changes due to lack of use or prolonged maintenance of a tonic posture.
Controversy surrounds the issue of peripheral trauma and abnormal postures. Reports of case series of dystonia following peripheral nerve injury are abundant. [20] [21] [22] [23] The only case-control study, however, failed to show an association between idiopathic dystonia and a history of previous injury. 24 Review of the above reports reveals a clinical picture that differs significantly from idiopathic torsion dystonia. Thus, the term "causalgia-dystonia" was coined by Bhatia. 25 He described fixed spasm with early appearance of contractures, rapid onset, severe pain and vasomotor, sudomotor and trophic changes. His patients did not report sleep benefit, geste antagoniste and did not respond to botulinum toxin. None of his patients had a positive family history of dystonia. Women predominated in this group. Despite significant disability, none of these patients had overt nerve damage. 26 At Toronto Western Hospital, a series of 13 patients with involvement of the neck and shoulder following minor injury revealed similar characteristics. Fixed postures occurred after trivial injury, frequently work-related and involving the neck or shoulder area. The posture developed to its maximum within two weeks of the inciting event. Pain predominated. The majority of patients were involved with litigation and/or compensation matters. Minnesota Multiphasic Personality Inventory suggested conversion disorders in all 13. Sodium amytal interview resulted in improvement of pain and posture in most patients. Other associated features included false weakness, nonanatomic sensory loss, distractibility, improvement with sham botulinum toxin injections, symmetrical neck tan and surreptitious observation of a symptom-free period. Previous physical examinations commented on muscle hypertrophy, however during amytal interview or general anesthesia, only one patient had true muscle hypertrophy. These features suggest a nonorganic basis for the postures. Therefore, we suggest that true peripheral injury induced dystonia is rare and patients should not be labeled as such without substantial clinical evidence.
Psychogenic tremor
Tremor is an involuntary, rhythmic, sinusoidal movement due in part to regular rhythmical contractions of reciprocally innervated muscles. 18 Our centre reported a series of patients with psychogenic tremor. 27 These patients experienced abrupt onset with immediate or virtually immediate maximal severity. Tremor typically followed a known trivial precipitant. Tremor persisted at rest, with postural maintenance and during action. The only organic tremor to exhibit such features is a cerebellar outflow tremor, as seen in multiple sclerosis, ischemic infarction of the posterior fossa or cerebellar degeneration. In contrast to this so-called Holme's tremor, the amplitude of psychogenic tremor remains roughly the same rather than increasing from rest to postural maintenance and further still with action. Complete suppression with distraction was often present. Alternatively, the tremor would entrain with distracting manoeuvres. Forcefully restraining the limb often caused tremor to appear in a previously unaffected limb, head or trunk.
Electrophysiological studies may be helpful in the diagnosis of psychogenic tremor. The consistency of frequency and distractibility can be documented. Co-activation or increased amplitude with weighting of the limb frequently occurs in psychogenic tremor. 28
Psychogenic gait disorders
Psychogenic gait disorders are common, accounting for 1.5% to 26% of patients with neurologic complaints. 29, 30 A series from the Munich University Clinic involved videotape analysis to develop diagnostic criteria for psychogenic gait. 29 Important features included hesitation (16.2%), excessive slowness of movements (35%), fluctuations in gait impairment with "uneconomic" postures and wasting of muscle energy (51%), "walking on ice" gait pattern (30%) and a "psychogenic Romberg" test (32%). If one or more of the features were present, the diagnosis of psychogenic gait disturbance could be made on phenomenological grounds alone with over 90% certainty. Other features included knee buckling without falls, astasia and vertical shaking tremor, suffering or strained facial expression with moaning, mannered posturing of hands and grasping of the leg along with hyperventilation. Other neurologic signs included false weakness, scissoring, flailing of the arms, bizarre tremor, pseudoataxia and voice abnormalities.
Psychogenic myoclonus
Myoclonus is brief, shock-like muscle contractions (positive myoclonus) or sudden lapses in tone (negative myoclonus) as seen in asterixis. Psychogenic myoclonus is common comprising 11% 31 to a high of 25% at Toronto Western Hospital of all psychogenic movement disorders.
A series of 18 patients was reported by Monday and J a n k o v i c . 3 2 Women predominated and the average age was 42 years. Eighty-three percent had a precipitating event and 61% reported sudden onset or onset over several days in 38%. Stress worsened myoclonus in these patients. The distribution of myoclonus was segmental in 55% followed by generalized in 39% and focal in 5% of patients. Myoclonus was present at rest in all and exacerbated by movement. Other neurological findings included tremor, focal dystonia and gait abnormalities. T h e s e associated signs were felt to be psychogenic in origin. Formal neuropsychological testing revealed psychiatric pathology in 61%, however 55% of patients had overt psychiatric disturbances prior to the onset of myoclonus. The majority of patients available for follow-up reported improvement. A significant percentage reported worsening of myoclonus. The authors found distractibility was helpful in establishing the diagnosis.
An objective evaluation of myoclonus can be invaluable. Electrophysiology of myoclonus should reveal brief (cortical origin -EMG burst of 10-50 ms, 33 brainstem -EMG burst >100 ms 33 and reflex myoclonus -short latency to EMG burst of 60-70 mg 34 ). Propriospinal myoclonus has latency to onset outside these ranges since it is a slower, polysynaptic response. Patients with psychogenic myoclonus show variable and inconsistent muscle activation patterns and stimulus-induced responses habituate as seen in normal startle response. 35 The readiness potential or bereitschaftspotential is typically not seen in psychogenic myoclonus. 3 6 In psychogenic myoclonus, the presence of a bereitschaftspotential strongly suggests a voluntary movement. Timing the onset of movement from the time to stimulus is also helpful. In psychogenic myoclonus, the latency falls within the range of voluntary reaction time (100-120 ms, P. Ashby, personal communication).
These physiologic studies are also useful in startle. Startle diseases or hyperekplexia has a rostral caudal progression similar to that seen in reticular reflex myoclonus or reflex myoclonus of brainstem origin. 35 Patients have an exaggerated response and lack habituation. In normal physiologic startle, there may be a varying pattern of muscle contraction and habituation occurs after an exaggerated startle response.
Psychogenic parkinsonism
A profile of psychogenic parkinsonism arises from a report by three tertiary referral centres. 37 Men and women were equally represented. The average age was 47 years, younger than organic P a r k i n s o n 's disease. Seventy-one percent of patients noted sudden onset of symptoms after a work-related injury or motor vehicle accident. The majority of patients presented with bilateral symptoms (57%). Tremor was present in 85% with the majority having characteristic features of psychogenic tremor. The tremor persisted in postures and with action, lacking the dampening with adopting a new posture or with movement in organic parkinsonism. Excessive slowness was noted, but fatigue with decremental amplitude and arrest in ongoing movement were lacking. Rigidity was similar to voluntary resistance or difficulty relaxing and would decrease with performance of synkinetic movements of an opposite limb. In Parkinson disease, this manoeuvre accentuates rigidity. Gait had a variety of bizarre or atypical features including antalgia. Postural stability assessment using the pull-test elicited an exaggerated or extreme response. Other features of the response to the pull-test were helpful. One patient whose "affected" arm was slow and stiff and held tightly at the side while walking and running, flailed both arms rapidly upwards when tested for postural stability. Imaging of the dopamine system using PET or SPECT may provide useful supportive evidence for a diagnosis of psychogenic parkinsonism in difficult or questionable cases.
ESTABLISHING THE DIAGNOSIS
Psychogenic movement disorders are a diagnostic challenge. An experienced neurologist or movement disorders specialist should make the diagnosis since comparison to the organic counterpart is essential. Therefore, the physician must be familiar with the entire field of movement disorders and recent literature. In selected cases, admission to hospital allows for continuous observation and/or video monitoring. Appropriate tests to rule out organic disease, especially routine imaging, should be undertaken. 10 This also convinces the patient that the physician takes the physical complaints seriously and does not dismiss them. Ethical, legal and physician-patient relationship issues make the use of placebo controversial. Therefore, the use of placebo should be limited to patients in whom there remains diagnostic uncertainty despite a full clinical assessment and investigations. Once the diagnosis is established, testing should not continue to avoid the sense of diagnostic uncertainty. It is important to emphasize that the diagnosis should rest on positive clinical criteria applied by an experienced physician. This should not be considered a diagnosis of exclusion made only after every imaginable test is performed and all conceivable organic diseases eliminated.
Apsychiatrist should participate in therapy and be involved in establishing the diagnosis. However, many patients may not have overt psychopathology even after an extended assessment. It should be emphasized that a neurologist with experience in the field of movement disorders makes the diagnosis of PMD. T h e diagnosis should not be made or refuted by a psychiatrist. It is extremely counter-productive in the management of these patients when, as often occurs, a psychiatrist gives a patient "psychiatric clearance" and insisting that an organic basis must be present.
The errors in diagnosis of PMD include misdiagnosing PMD when there is an organic basis or PMD misdiagnosed as organic. As a result of either type of error, the patient does not receive the appropriate therapy or may be subjected to invasive procedures.
CATEGORIES OF DIAGNOSTIC CERTAINTY
Fahn and Williams 10 outlined the levels of certainty for the diagnosis of PMD. In documented PMD, the movements must be persistently relieved by psychotherapy, suggestion, administration of placebos or the patient is witnessed as being free of symptoms when left alone unobserved. Clinically established PMD is inconsistent over time or incongruent with the classical definition of movement disorders. The patient must show additional features that suggest psychogenicity such as other neurological signs that are definitely psychogenic. Probable PMD includes movement disorders that are inconsistent or incongruent with classical definitions but without other features suggesting psychogenicity. A l t e r n a t i v e l y, the movement disorder is consistent with organic disease but either accompanying neurological signs are definitely psychogenic or multiple somatizations are present. When obvious emotional disturbance accompanies a movement disorder that is consistent with a known organic disease, the appropriate diagnosis is possible PMD. Considerable caution must be exercised in diagnosis and management of patients in the second category of probable PMD and those with possible PMD given the common occurrence of psychological or behaviour difficulties in patients with a variety of organic movement disorders.
APPROACH TO THERAPY OF PMD
The manner of disclosure of the diagnosis of PMD has equal importance to the preceding investigations. Empathy and a nonjudgmental manner are essential. Ford, Williams and Fahn 12 formally stated that the use of a neurobiological explanation for the patient's symptoms helps in establishing trust, acceptance and understanding of their diagnosis and recovery of the symptoms. The nature of the movement disorder should be confirmed (i.e., the patient is told he/she has a form of dystonia, tremor, myoclonus) but that the problem is not due to a severe or permanent structural brain disease. Psychiatric consultation may be introduced as a means of coping with the disability. For receptive patients, discussing the powerful interaction between the mind and physical state in illnesses such as hypertension, coronary artery disease and increased risk of cancer may increase the acceptance of a psychological contribution to the movement disorder.
PROGNOSIS
The prognosis for functional recovery is often poor. Given the significant disability experienced by these patients, there is an urgent need for more research into various treatment modalities. At Toronto Western Hospital, a subset of our PMD patients was examined in an ambulatory care setting (J. Fine, A. Nieves and A. Lang, unpublished observations). Twenty-three patients were identified. These patients generally had an established movement disorder for some time before their assessment in our centre. All continued to manifest PMD with a mean duration of symptoms of 8.6+/-8.5 years. Significant disability persisted with 82.6% reporting impairment in activities of daily living. By contrast, patients with a conversion disorder with recent onset often have a good prognosis. 38 Condition upon discharge predicted the likelihood of recovery with 96% of patients experiencing improvement in hospital returning to premorbid function. Other features associated with good outcome include a clear emotional trigger or precipitant and lack of longstanding psychopathology. 3 8 The rapid settlement of litigation or compensation may improve the chance of recovery since unresolved economic issues provide an "incentive" for ongoing PMD even in patients with somatoform or conversion disorders. Factitious disorders and malingering respond poorly and unpredictably. The latter is not considered a psychiatric illness and these individuals may be investigated and successfully "caught out" by detectives working for insurance agencies.
Ford, Williams and Fahn 12 state that even "…patients with many years of established psychogenic symptomatology were able to make full recoveries". However, their treatment consisted of prolonged hospitalization with intensive physical and psychiatric therapy. Long-term follow-up after discharge was not available.
CONCLUSIONS
Neurology is prone to pitfalls in diagnosis of psychogenic disorders more than any other internal medicine specialty due to our lack of biologic markers of illness. Imaging often does not disclose alterations in function. More than any other specialty, we rely upon the art of medicine -careful, some would say obsessive, history taking and observation. This is especially required with PMDs. Psychogenic movement disorder is a further challenge since it calls upon an exhaustive knowledge of organic illness and its many manifestations. Establishing the diagnosis is only the beginning since successful outcome for these patients depends on empathy on the part of the physician and receptiveness in the patient. Further knowledge about the long-term outcome of these patients and a better approach to treatment is mandatory in view of their poor prognosis and the level of disability they cause.
